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Abstract
Background: Few studies, to our knowledge, have examined the longitudinal association of snacking with child body
mass index (BMI), especially in China, where the incidence of overweight and obesity has increased rapidly.
Objectives: Our objective was to examine the longitudinal association between snacking and BMI z score and to test
whether this association differs by baseline weight status.
Methods: Using data from the China Health and Nutrition Survey (2006, 2009, and 2011), we characterized snack intake
for 9 provinces and 3 megacities. We used linear mixed-effects models to examine longitudinally the association between
snacking (none, low, medium, and high tertiles according to energy) and BMI z score in children aged 2–13 y at baseline,
controlling for sex, urbanicity, parental education, physical activity, and foods consumed at meals (n = 2277 observations).
We tested whether this association differed by baseline underweight, normal weight, or overweight/obese.
Results: Snacking is prevalent in Chinese children, with fruit being the most common snack. Snacking was not associated
with meaningful BMI z score changes in normal-weight children. However, in children who were underweight at baseline,
snacking in the top tertiles was associated with increases in BMI z scores from 2006 to 2011 (+1.2 and +1.1 BMI z score
units for ages 2–6 and 7–13 y, respectively) (P < 0.05). In overweight/obese 2- to 6-y-old children at baseline, being in the
lowest snacking tertile was associated with declines in BMI z score (23.3), whereas in overweight 7- to 13-y-old children,
being in the top tertile of snacking was associated with the greatest decline in BMI z score (22.1) (P < 0.05). The direction
and magnitude of associations did not vary regardless of adjustment for total energy intake.
Conclusions: Snacking in China, dominated by fruit consumption, is associated with decreased BMI in overweight/obese
children and increased BMI in underweight children. More work will be needed to monitor this relation as Chinese diets
continue to westernize. J Nutr 2016;146:1268–75.
Keywords: snacking, China, children, adolescent, overweight, obesity, diet, underweight, BMI z score
Introduction
In China, childhood obesity now poses a substantial concern (1). In
fact, from 1989 to 2004, the relative increase in overweight was
higher in children than adults when baseline weight was taken
into account (2). In 2011, 10% of 2- to 6-y-old children were
overweight and 12% were obese, with 13% and 6% of 7- to 11-
y-old children overweight and obese, respectively (3). At the same
time, however, 19% and 22% of 2- to 6-y-old and 7- to 11-y-old
children were underweight, indicating a ‘‘double burden’’ of coexis-
tent underweight and overweight/obesity in Chinese children (4).
Yet, to date, there is minimal epidemiologic literature on factors
related to changes in body weight in Chinese children.
Possible drivers of the body weight increase include dramatic
declines in child physical activity (5, 6), as well as increasing
concern about overfeeding of the doted-upon solitary child in
1-child families (7), although empirical evidence on the latter is
limited (8). In recent decades, and accelerating in the last 10 y (9),
diets have become increasingly westernized, and have included
increased animal-source foods and high-fat, processed, and fried
foods (9–11). With regards to behavior, despite being relatively
uncommon only a decade ago, snacking has become increasingly
prevalent: in 2004, only 28% of 2- to 6-y-old children and 19%
of 7- to 12-y-old children ate between meals, whereas snacking
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increased to 59% and 54%, respectively, in 2009 (12). This
increase in snacking reflects an overall global trend, marked by
increased eating frequency (13).
Globally, urbanization has been a major driver of shifts
in diet, activity, and obesity (14–16). However, it is unclear
whether Chinas megacities are somehow different with regard
to dietary behaviors and body weight. Previous work looking
specifically at snacking found that snacking is more prevalent
in urban areas (10, 12), but no work has examined whether the
energy contribution or type of snack differs for Chinas 3
megacities, Shanghai, Beijing, and Chongqing, which were
only added to the China Health and Nutrition Survey in 2011.
These cities have experienced much greater penetration of the
modern retail food sector and modern mass media marketing
of processed food (11, 17, 18).
More important to understand is whether this trend toward
snacking contributes to changes in BMI in Chinese children. In
China, one study of children and adolescents in rural northwest
China found that consuming snacks $4 times/wk was more
common in normal-weight children than in obese children, but
this study was cross-sectional and did not control for other
potential factors, such as diet quality (19). In the United States
and Europe, the evidence for the link between snacking and
weight is mixed: despite evidence that increased eating fre-
quency is linked to increased total daily energy intake (20–22),
some studies have found no link between meal patterns,
snacking, and overweight status (23–25), whereas others have
found that increased snacking is positively associated with
overweight (26–28). An additional (albeit cross-sectional) study
of US teenaged children found that overweight and obesity
actually decreased with increased snacking (29), and studies of
European children aged 5–16 y also have found that more
frequent eating has been linked to reduced adiposity (30) and
decreased risk of overweight (31). The association between
snacking and weight status could depend on its effect on total
energy across the day: although both the energy density and
increased portion sizes of snacks can contribute to excess energy
intake (32, 33), other work (in adults) suggests that snacking could
improve appetite control and promote energy regulation (34, 35).
To our knowledge, no work in China has examined longitu-
dinally the relation between snacking and BMI z score in children,
despite the concomitant increase in both snacking and over-
weight. This relation depends in part on the type of foods children
consume as snacks: whereas snacks tend to be foods and bev-
erages high in added sugars and fats in Western countries and
South America, in China, previous work has shown fruit to be a
top contributor to snacks (12).
The objectives of this study were the following: 1) to look
descriptively at the types of snacks children aged 2–12 y con-
sumed from 2006 to 2011 and examine whether types of
snacks differed for megacities in 2011, and 2) to examine
longitudinally whether snacking was associated with a higher
BMI z score in children aged 2–12 y, as well as whether the
relation between snacking and BMI was modified by weight
status at baseline.
Methods
Survey methodology. The methodology of the China Health and
Nutrition Survey has been described previously (36, 37). In brief, the
original survey in 1989 used a multistage random cluster design such that
within each province, cities and counties were selected on income,
communities were selected based on urbanicity, and households were
randomly selected for participation. For this study, data were from
waves collected in 9 provinces in 2006, 2009, and 2011 (hereafter
referred to as ‘‘provinces’’). In 2011, 3 autonomous cities, Beijing,
Shanghai, and Chongqing, were added to represent Chinas megacities,
major cities that have developed over time and have ;20–30 million
residents. Because these cities were included in the survey only in 2011,
they were included here separately for descriptive, cross-sectional
analyses and excluded from the longitudinal analyses. For the cross-
sectional analyses, the sample was composed of all children with diet
measurements in provinces (2006, n = 1134; 2009, n = 1202; and 2011,
n = 1047) and megacities (2011, n = 363).
For the longitudinal analyses, we included any child whose age was
2–13 y in 2006, who participated in the survey in 2006 or 2009, and
who had $1 follow-up visit (2009, 2011, or both) (54% had 2 follow-
up visits and 46% had 3 follow-up visits). We then excluded children
with missing BMI (n = 237), for a final analytic sample of 964 children
with 2277 observations.
Anthropometric data. Anthropometric data were collected on every
household member at each visit. Height was measured without shoes to
the nearest 0.2 cm with the use of a Seca stadiometer. Weight was
measured without shoes and in light clothing to the nearest 0.1 kg with
the use of a calibrated beam scale. To examine changes in weight status,
we used age- and sex-adjusted BMI z scores (38). We also classified
children as underweight or overweight/obese at baseline (2006 or 2009)
by using the cutoffs established by the International Obesity Task Force
(39, 40), which provides age- and sex-specific cutoffs for children.
Dietary intake data. The methods for collecting household and
individual dietary intake data have been described extensively (9).
In brief, dietary data were collected over 3 consecutive days with the
use of both household inventories of all ingredients, as well as 3
consecutive 24-h dietary recalls. For children <10 y of age, the
primary caretaker reported.
The latest Chinese food composition table was used to calculate
energy intake (41). To provide comparability to US studies on snacking,
the USDA food grouping system was used to classify food groups (42).
Fruit included whole fruit (fresh, frozen, dried, and canned).
In this study, a snack referred to any food or drink consumed outside
of the 3 main meals (breakfast, lunch, and dinner), whereas a snacker
referred to anyone who consumed $1 snack during the 3-d dietary
recall. For the longitudinal analysis, children were grouped by age group
(2–6 compared with 7–13 y of age) into nonsnackers or into tertiles
based on absolute calories consumed from snacks (Supplemental Table 1).
Children consumed;40, 125, and 350 kcal/d in the first, second, and third
tertiles, respectively.
Statistical analysis. All analyses were conducted with the use of Stata
version 13.
For provinces, the sample was treated initially as a repeated cross-
section, with differences in the sociodemographic composition exam-
ined in 2009 and 2011 compared with 2006, with the use of t tests for
continuous variables and chi-square tests for categorical variables.
Cross-sectional sociodemographic differences between megacities and
all other regions in 2011 also were examined. Sociodemographic
characteristics included the age and sex of the child, household income
(adjusted for inflation), maximum parental education (less than secondary
school, graduated from secondary school, and some college or greater),
and a continuousmeasure of urbanicity (43). Physical activity was assessed
via questionnaire, and metabolic equivalent tasks were calculated. We
then described the percentage of snackers, percentage of consumers of
snack food groups, and mean per-consumer daily calories from snacks
across time and between megacities and all other regions in 2011.
For the longitudinal analysis, linear mixed-effects models were used
to examine the association between snacking and BMI z score over time.
The primary exposure, snacking, and potential confounders were treated
as fixed effects, and included individual random slopes and intercepts to
permit individual variability over time. To reflect developments in eating
behavior and the food environment as children age, all analyses were
stratified by age at baseline (2–6 and 7–13 y of age). Modeling snacking
as total calories from snacks allowed snacks to affect total energy,
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presumably thereby affecting weight change. Snacking was included in
models as an indicator variable for nonsnacker and each tertile of
snacker. We tested whether snacking influenced BMI z score over time by
including an interaction term for snacking and time. We also tested
whether the association between snacking and BMI z score was different for
underweight compared with normal-weight compared with overweight/
obese children by including a 3-way interaction between snacking, weight
status at baseline, and time. To control for diet quality of the remainder of
the diet, all models controlled for the percentage of energy from food groups
consumed at meals. In additional models, we also tested whether control-
ling for total energy changed the association between snacking and BMI in
order to determine whether snacking influenced BMI outside of its contri-
bution to total energy (in other words, whether the type of eating occasion
mattered).
Statas margin command was used to predict the mean adjusted BMI
z score by baseline weight status and snacking for each survey year. To
test for statistical significance over time, pairwise contrasts were per-
formed within baseline weight status and snacking to compare mean
BMI z score in 2009 and 2011 to that in 2006 (P < 0.05). Joint contrasts
to test the statistical significance of the interaction terms also were
performed (P < 0.10).
All models controlled for urbanicity, sex, and parental education.
Physical activity was not associated with either BMI z score or snacking
in bivariate regression, likely because of the homogenous and low levels
of physical activity in nonmegacity participants, and subsequently was
excluded from analytic models. Sensitivity analyses revealed that results
were robust to inclusion of physical activity.
Results
Characteristics of the sample. In children in provinces, urban-
icity and household income increased over time, as did physical
activity, although physical activity was low across time points
(Table 1). In 2011, children in megacities had higher household
income and parental education, as well as higher physical activity
(P < 0.05), than did children in provinces. For children in
provinces, mean BMI z score decreased over time, and, in 2011,
children in megacities had higher mean BMI z scores (P < 0.05), in
addition to a higher proportion of obesity and lower proportion of
underweight.
Cross-sectional description of snacking. The percentage of
children who snacked $1 time over the 3 d of dietary data
collection increased from 39% to 63% between 2006 and 2011
(P < 0.05), but per-consumer daily energy from snacking did not
change from 2006 to 2011. Children in megacities were more
likely to snack (80%) and consumed more calories from snacks
than did their provincial counterparts (236 compared with
176 kcal/d; P < 0.05).
Fruit was an increasingly common snack over time (with an
increase from 30% of consumers in 2006 to 50% in 2011), and it
was also the most common snack in megacities (63%) (Table 2).
Condiments and sauces and fats andoilswere commonly consumed
during snacking occasions over time and across regions, although
the calories consumed from fats and oils (11–15 kcal/d) and
condiments (<1 kcal/d) were considerably fewer than those from
fruit (54–68 kcal/d). Children from megacities consumed substan-
tially more milk and yogurt (with 24% and 20% of consumers,
respectively, in 2011) than did children in provinces [7% and 4%,
respectively (P < 0.05)].
The percentage of consumers of sweetened beverages, crack-
ers, sweet bakery products, other desserts, and savory snacks
was low, but all increased over time. Among consumers, snack
calories from sweet bakery products and savory snacks de-
creased, whereas calories from crackers increased and calories
from sweetened beverages remained unchanged. Children in
megacities were significantly more likely to consume crackers,
sweetened bakery products, and candy than were children in
provinces in 2011 (14% compared with 9%, 9% compared with
6%, and 6% compared with 2%, respectively; P < 0.05), as well
as more nonsoy plant protein [10% compared with 3% (P <
0.05)]. Among consumers, children from megacities tended to
TABLE 1 Descriptive statistics on the sociodemographic composition of the China Health and Nutrition
Survey sample1
2006: 9 provinces
(n = 1134)
2009: 9 provinces
(n = 1202)
2011
9 provinces (n = 1047) 3 megacities (n = 363)
Female 46 45 48 50
Age, y 7.9 6 0.1 10.4 6 0.1* 11.8 6 0.1* 12.3 6 0.2**
Urbanicity index 59.8 6 0.6 63.7 6 0.5* 67.2 6 0.6* 87.9 6 0.6**
Household income, 2009 yuan 6352 6 265 9007 6 269* 10,305 6 389* 16,122 6 722**
Parental education
Less than secondary school 62 62 61 25**
Graduated from secondary school 28 29 29 32
Some college or greater 9 10 10 43**
Physical activity, METs2/wk 36.1 6 1.5 46.0 6 1.8* 48.0 6 1.8* 55.2 6 3.2**
Mean BMI-for-age z score3 20.05 6 0.04 20.26 6 0.04* 20.22 6 0.04* 0.33 6 0.07**
Underweight 21 23 23 10**
Normal weight 64 64 63 65
Overweight/obese 15 13 14 24**
Consumers of snacks 39 53* 63* 80**
Per-capita energy from snacking, kcal/d 67 6 4.8 94 6 4.5* 102 6 4.6* 183 6 11.0**
Per-consumer energy from snacking, kcal/d 174 6 10.6 179 6 7.0 163 6 6.3 231 6 12.4**
1 Values are means 6 SEs (continuous variables) or percentages. Snacking is defined as having reported consuming $1 snack over 3 d.
Provinces are treated as repeated cross-sectional (2006, 2009, and 2011) and megacities are treated as cross-sectional (2011 only).
*Percentage or mean is different in 2009 or 2011 relative to 2006 (for provinces sample only) with the use of 2-sample t tests, P , 0.05.
**Percentage or mean is different between megacity and provinces (2011 only) with the use of 2-sample t tests, P , 0.05.
2 MET, metabolic equivalent of task.
3 From WHO growth standards (38).
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consume calories from snack food groups that were similar to
those in provinces, with the exception of more calories from fruit
and fats/oils and fewer calories from crackers and dairy drinks/
substitutes.
Longitudinal association between snacking and BMI z
score. Results for adjusted predicted changes in BMI z score
from models that controlled for types of foods consumed at
meals and sociodemographic characteristics, but not total energy
intake, are shown in Figure 1A. Among underweight children aged
2–6 y at baseline, being in the top tertiles of snacking was
associated with the greatest mean increases in BMI z score from
2006 to 2011 (+55% and +71% increases for the second and third
tertiles, respectively, P < 0.05 for contrast between years). Among
overweight children aged 2–6 y, all children showed declines in
BMI z score over time, but children in the first tertile of snacking
showed the largest mean declines [289% compared with the
second tertile (269%), third tertile (271%), and nonsnackers
(260%) (P < 0.05 for contrast)]. Among normal-weight 2- to
6-y-old children, nonsnackers showed the only statistically
significant decline in BMI z score (2325%) (P < 0.05 for
contrast), but in absolute terms, these declines in BMI z score
were minor (<0.06 BMI z score–unit difference from 2006 to
2011 across all snacking categories). Results from models
controlling for total daily energy were very similar (Supple-
mental Table 2, Part A).
Among underweight children aged 7–13 y at baseline, children
in the first and second tertiles of snacking showed the greatest
FIGURE 1 Adjusted predicted mean BMI z score by baseline weight status and tertile of snacking, 2006–2011 for children aged 2–6 y at
baseline (n = 427) (A) and children aged 7–13 y at baseline (n = 537) (B). Tertiles were based on absolute energy intake from snacks (kilocalories)
within an age group. *Within snacking category and baseline weight status, mean BMI z score differed from 2006, P , 0.05, from mixed-effects
models controlling for sex, urbanicity, income, maximum parental education, physical activity, and percentage of meal calories from foods
consumed at meals (fruit, vegetables, oils, meat, and rice). T, tertile.
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increases in BMI z score from 2006 (+43% and +51%, re-
spectively; P < 0.05) (Figure 1B). Among overweight children
aged 7–13 y, children in the top tertile of snacking showed the
greatest declines in BMI z score [2107% relative to non-
snackers (276%), those in the first tertile (245%), and those in
the second tertile (260%) (P < 0.05)]. Again, normal-weight
children did not show meaningful changes in BMI z score,
although snackers in tertile 2 showed significant declines from
2006 to 2011 [2100% (20.19 in absolute terms)]. Again,
results from models controlling for total daily energy were very
similar (Supplemental Table 2, Part B).
Discussion
In Chinese children aged 2–13 y, increases in the prevalence of
snacking occurred rapidly between 2006 and 2011, increasing
by nearly 25% in Chinese provinces. By 2011, snacking had
become a predominant dietary behavior. On the other hand, in
children from provinces, per-consumer calories from snacking
remained consistent at ;175 kcal/d.
Fruit consumed as snacks remained the most common snack
across time, with the majority of those who snacked consuming
fruit. At the same time, the intake of beverages as snacks was
quite low, with only 7% consuming milk, 4% consuming sugar-
sweetened beverages (SSBs), and 3% consuming fruit drinks in
provinces. Considering that the consumption of fruit during
meals was rare (only 2% of children in this sample reported
consuming fruit at meals) (data not shown), snacks are an
important avenue for promoting fruit intake in this population.
Higher fruit intake could also protect against other consequences
of the westernizing diet, because fruits are good sources of fiber,
which is associated with lower blood pressure, better glycemic
control, and prevention of weight gain (44), and they contain
important phytochemicals, whose antioxidant activities may pre-
vent inflammation, cancer, and cardiovascular disease (45).
Children in megacities were more likely to snack and also
consumed nearly 60 more calories/d from snacks. They were >3
times as likely to consumemilk as a snack and 5 times more likely
to consume yogurt. This disparity is the result of the rapid
expansion of Chinas dairy sector, with milk production doubling
between 1990 and 2000 along with increasing incomes, especially
in urban areas, making dairy widely available in megacities but
still relatively scare throughout the rest of China (46). Advertising
coupled with the incorporation of government recommendations
for milk consumption in its dietary recommendations and the
introduction of school milk in several large cities also have played
a major role in the increased intake of milk and yogurt (47, 48).
Although the intake of crackers, sweet baked goods, candy,
snacks, and SSBs remains low even in urban areas, it will be
important in the future to monitor changes in these food groups.
In a separate study examining processed food intake in China,
cross-sectional analyses that attempted to control for selectivity
related to processed food intake found that increased processed
food intake was linked with a higher BMI and greater risk of
overweight in Chinese children 2–18 y of age in 2011 (49). That
study suggested a shift in the future in the type of snack foods,
especially in more urbanized areas in China.
In this study, we found that, in normal-weight children aged
2–6 y and 7–13 y, snacking was not associated with changes in
BMI z score over time; however, in underweight children,
snacking was associated with increases in BMI z score, and in
overweight children, snacking was associated with larger declines
in BMI z score from 2006 to 2011. These findings contradict 2
longitudinal studies of US children by Fields et al. (23) and Phillips
et al. (28), who found no relation between snack food consump-
tion and BMI z score in children, with the exception of soda,
which was linked to increases in BMI z score in the study by
Phillips et al. (28). Yet another longitudinal study of 5- to 12-y-old
children in Bogota´, Columbia, found that a snacking pattern
composed of high-energy–dense snack-foods such as candy, fried
snacks, soda, and other SSBs was linked to an increased BMI z
score, but for individual foods, only soda was linked to increased
BMI z scores (50). Notably, however, all of these studies measured
snack foods such as chips, cake, cookies, and ice cream, rather
than the behavior of snacking, or eating outside of the 3-meal
pattern. In addition, fruits, rather than high-energy–dense
snacks, were by far the most commonly consumed snacks in this
population, likely explaining this difference in association.
Results on eating frequency, however, suggest that increased
eating frequency is linked to more favorable body composition,
even when energy intake is higher. One study of 2372 black and
white US girls aged 9–10 y found that lower snack and total
eating frequencies were linked to greater 10-y increases in BMI
andwaist circumference (51). In addition, several cross-sectional
studies of children and adolescents in the United States found
that more frequent eating or snacking was inversely associated
with overweight and abdominal adiposity (29, 52, 53), as well as
(in a sample of Hispanic youth) lower fasting insulin, HOMA-
IR, and TGs (52).
There is some evidence that more frequent eaters spend more
time in physical activity (53), suggesting that increased move-
ment might explain the link between frequent eating and body
composition. In this sample, physical activity was low, with little
variability, precluding close examination of the snacking–physical
activity–obesity link; however, future works should examine
whether increased eating frequency is the result of higher physical
activity or whether it in part encourages higher activity. For
example, one recent randomized controlled trial found that adults
who ate breakfast consumed more calories but also increased
physical activity, and although eating breakfast was linked to
higher energy intake, breakfast eaters also expended more energy
throughout the day, creating energy balance (54). In China, as the
culture shifts more toward snacking, it may be increasingly
important to couple messages around food and snacks with pro-
motions of physical activity.
The robustness of our results to controlling for total energy
suggests that the predominant pathway for snacking to affect
BMI z score may not be through energy balance (55). In fact, we
saw that increased snack intake was associated with overall
higher energy, yet overweight snackers still lost weight and
underweight snackers gained more. Some evidence suggests that
frequent eating increases hormonal signals that suppress appe-
tite, delay gastric emptying, and increase satiety (56–60), which
could affect how much or what types of foods children eat,
subsequently influencing lipogenesis. For example, it may be
that without snacks, children would consume more energy at
each eating occasion. Eating a higher number of calories or
excess carbohydrate or fat at a given eating occasion can
contribute to increased TGs (61). Lower energy density also has
been linked to a decrease in ghrelin (a hunger-stimulating
hormone) and an increase in peptide YY (a satiety-promoting
hormone) (62). Because fruit was the predominant snack, it could
be that this helps overweight children control their appetite
across the day while they are losing weight. Less clear is how
snacking would promote increased weight gain in underweight
children through some pathway other than energy.
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One limitation of this study is that we looked at intake of
calories from snacks, rather than the timing or frequency of
eating occasions, because of lack of information about when
eating occasions took place. These results permitted us to
examine whether eating outside of meals contributed to BMI z
score over time, but did not tell us whether some snacking
occasions were advantageous, whereas others may have been
less so (for example, nighttime snacking). We also combined
the effect of amount consumed from snacks overall compared
with number of snacks, and because so few children consumed
snacks other than fruit, we were unable to explore the dif-
ferential effect of different types of snack foods (i.e., high-
energy–dense snacks compared with fruits). Future work should
consider what types of patterns (i.e., timing, frequency, type,
and amount) are linked to the most advantageous weight
outcomes.
In addition, we cannot rule out the possibility that the effects
of the behavioral choice to snack may be affected by baseline
weight status and weight gain or loss over time. For example,
both younger and older children who were overweight at
baseline and who were in the first tertile of snacking had the
highest mean BMI z score within that weight category. Thus,
these children may have been eating a certain amount of snacks
as an attempt to lose weight. Similarly, children who were the
most underweight to begin with may have been encouraged to
snack more as part of an overall effort to gain weight. Ideally, a
randomized trial would be conducted in order to establish a
causal link between snacking frequency, amount and type of
snack, and weight trajectories in youth.
However, to our knowledge, this study was the first to
explore the longitudinal association between snacking, a prev-
alent and increasing dietary behavior, and weight status in
Chinese children. Additional strengths included the use of ob-
jectively measured weight and height, very detailed dietary
intake data collected over 3 d, and a mixed-effects design that
allowed us to examine the longitudinal effects of snacking on
weight while controlling for important dietary and contextual
confounders.
In conclusion, snacking is highly prevalent in Chinese children
in provinces and megacities, and the majority of children in 2011
were snackers. Fruit remains the most common snack. Children in
megacities were more likely to consume snacks and consumed
more calories per day from snacks, including from dairy products
such asmilk and yogurt. Snacking did not contribute to changes in
BMI z score in normal-weight children aged 2–6 y and 7–13 y, but
snacking was associated with declines in BMI z score in
overweight/obese Chinese children and increases in BMI z score
in underweight children. One question for future exploration is
whether, as China continues its nutrition transition, high-energy–
dense snacks such as sugary beverages, cookies, chips, and cakes
will become more common, and, if so, whether these higher-
energy–dense snacks are actually problematic for appropriate
weight gain in Chinese children and adolescents.
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